Commercial reagents and solvents were used without further purification. Water was purified using an Elix ® UV-10 system. NMR spectra were recorded on a Bruker DPX200 ( Analytical reverse-phase LCMS was used to determine the purity of the synthesized compounds using either a WATERS sunfire C18 column (system A; used unless otherwise stated), a Gemini-NX C18 110A column (system B), a WATERS sunfire C18 column (system C), an Xbridge C18 column (system D) or a Merk Millipore Chromolith Performance RP-18e column (system E). System A used electrospray ionization, operating in positive or negative mode; separation was achieved using a linear gradient of solvent A (water + 0.01% CF 3 CO 2 H) and solvent B (acetonitrile + 0.01% CF 3 CO 2 H), eluting at a flow rate of 1 mL/min and monitoring at 254 nm: 0% B over 2 min, 0% B to 100% B over 16 min and 100 % B over 2 min. System B used electrospray ionization, operating in positive mode or negative mode; separation was achieved using a linear gradient of solvent A (water + 0.1% HCO 2 H) and solvent B (acetonitrile + 0.1% HCO 2 H), eluting at a flow rate of 1.5 mL/min and monitoring Electronic Supplementary Material (ESI) for Medicinal Chemistry Communications. This journal is
triethylamine (87.1 mL, 130 mmol) in tetrahydrofuran (43.5 mL) was evacuated and refilled with nitrogen (x 5), trimethylsilylacetylene (7.6 mL, 55.0 mmol) was then added and the resulting solution stirred at room temperature for 16 h. The reaction mixture was concentrated in vacuo to give a black gum that was taken up in dichloromethane (40 mL) and filtered. The filtrate was concentrated in vacuo and purified by flash column chromatography (9:1 heptane:ethyl acetate) to give 12 as an orange oil (4.94 g, 85%). R f 0.20 (9:1 heptane:ethyl acetate); δ H (400 MHz, CDCl 3 Compound s1 was synthesized according to a literature procedure and its physical and spectroscopic properties are in agreement to those reported.
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Azidomethyl pivalate (s1)
Chloromethyl pivalate (0.86 mL, 6.0 mmol) was added to a solution of sodium azide (429 mg, 6.6 mmol) in water (3.5 mL) and the resulting solution heated at 90 °C for 16 h. The solution was diluted with water (15 mL) then extracted with dichloromethane (2 x 20 mL).
The organic layers were combined, dried over sodium sulfate and concentrated in vacuo to give s1 as a colourless liquid (698 mg, 74%). δ H (400 MHz, CDCl 3 ) 1.26 (9H, s, 3 x CH 3 ), 5 .14 (2H, s, CH 2 ).
Methyl 2-(1-{[(2,2-dimethylpropanoyl)oxy]methyl}-1H-1,2,3-triazol-4-yl)isonicotinate (13)
A solution of tetrabutylammonium fluoride in water (75% w/w, 85 µL, 0.24 mmol) was The organic layers were washed with brine (2 x 15 mL) then combined, dried over sodium sulfate and concentrated in vacuo to give a brown oil that was purified by flash column chromatography (10% à 30% ethyl acetate in cyclohexane) to give 13 as a white solid (41 mg, 53% 
2-(1H-1,2,3-Triazol-4-yl)isonicotinic acid (14a)
An aqueous solution of sodium hydroxide (1M, 0.6 mL, 0.6 mmol) was added to a solution of 
Methyl 2-(1-benzyl-1H-1,2,3-triazol-4-yl)isonicotinate (16e)
A solution of tetrabutylammonium fluoride in tetrahydrofuran (1M, 1.25 mL, 1. 
2-[1-(2-Phenylethyl)-1H-1,2,3-triazol-4-yl]isonicotinic acid (14f)
A
Representative Syntheses of Amide Derivatives
Compound 31 was synthesized according to a literature procedure and its physical and spectroscopic properties are in agreement to those reported. 
Methyl 2-{1-[(3R)-1-(tert-butoxycarbonyl)piperidin-3-yl]-1H-1,2,3-triazol-4-yl}isonicotinate (33)
Sodium azide (1.54 g, 23. 
Methyl 2-{1-[(3R)-piperidin-3-yl]-1H-1,2,3-triazol-4-yl}isonicotinate (s3)
Trifluoroacetic acid (2.0 mL, 25.6 mmol) was added to a solution of methyl 2-{1-[(3R)-1-(tert-butoxycarbonyl)piperidin-3-yl]-1H-1,2,3-triazol-4-yl}isonicotinate (1.10 g, 2.84 mmol) in dichloromethane (4 mL) and the resulting solution stirred at room temperature for 16 h.
The reaction mixture was concentrated in vacuo then purified on a 10 g strong cation exchange column, washing with methanol (100 mL) then eluting with methanolic ammonia (100 mL of a 2M solution) to give s3 as an orange gum (789 mg, 97% 
Methyl 2-{1-[(3R)-1-benzoylpiperidin-3-yl]-1H-1,2,3-triazol-4-yl}isonicotinate (s4)
Benzoyl chloride (242 µL, 2. 
2-{1-[(3R)-1-Benzoylpiperidin-3-yl]-1H-1,2,3-triazol-4-yl}isonicotinic acid hemitrifluoroacetate (35)
Lithium hydroxide ( 
rac-2-[1-(1-Phenylacetylpiperidin-3-yl)-1H-1,2,3-triazol-4-yl]isonicotinic acid (28o)
Synthesised as described above for 35 to give 28o as a yellow solid. LCMS (system C): tR Compound 32 was synthesized according to a literature procedure and its physical and spectroscopic properties are in agreement to those reported. {1-[(3S)-1-(tert-butoxycarbonyl)piperidin-3-yl]-1H-1,2,3-triazol-4 was dispensed into each well using a Multidrop (Thermo Scientific) and allowed to incubate with the compounds for 15 min at room temperature. After transfer of substrate (5 µL) the enzyme reaction was progressed for the indicated time period (see Table S1 for final concentrations and assay parameters). The enzyme reaction was stopped after the indicated time by addition of 5 µL of Stop Solution (30 mM EDTA, 800 mM NaCl in assay buffer).
Methyl 2-
Streptavidin Donor beads (0.08 mg/ml) and Protein-A conjugated acceptor beads (0.08 mg/ml) were pre-incubated for 1 hour with an antibody to the product methyl mark (Table   S1 ) and the presence of biotin-H3-product was detected by addition of 5 µL of the preincubated alphascreen beads (final concentrations of 0.02 mg/ml with respect to acceptor and donor beads). Detection was allowed to proceed for 1 hour at room temperature and the assay plates read in a BMG Labtech Pherastar FS plate reader. Data were normalized to the no enzyme control and the IC 50 determined from the nonlinear regression curve fit using GraphPad Prism 5. 
Crystallography
Crystals of JMJD2A were grown as described. 4 The crystals were soaked with compound 14a by mixing 0.5 µL of 10mM compound 14a (in ethylene glycol) with 1.5 µL reservoir solution (0.1M BIS-TRIS pH 5.9, 0.15M ammonium sulfate, 11% PEG3350) and adding it to the crystals. The crystals were directly flash frozen in liquid nitrogen after incubating them for 12 hours. A dataset was collected at the Diamond Light Source, beamline I04-1 with a Pilatus 2M CCD detector at 0.92Å. Data were integrated with XDS 5 and scaled with AIMLESS. 6 Ligand dictionaries for compound 14a where generated with GRADE. 7 Refinement was done with PHENIX 8 and after several cycles of manual rebuilding with COOT, 9 the model converged to a Rfactor/ Rfree of 20.7 and 25.9%, respectively. The quality of the model was validated with MOLPROBITY. 10 For data collection and refinement statistics see Table S2 . Numbers in parentheses refer to the highest resolution shell.
